Substantial species differences in relation to formation and degradation of N-acyl-ethanolamine phospholipids in heart tissue: an enzyme activity study.
The formation of N-acyl-ethanolamines (NAEs), including the cannabinoid receptor ligand anandamide, and their precursors N-acyl-ethanolamine phospholipids (NAPEs) are catalyzed by NAPE-hydrolyzing phospholipase D (NAPE-PLD) and N-acyl-transferase, respectively. NAPE and NAE are suggested to have beneficial effects on the heart, but in the literature there are indications of species differences in the activity of these enzymes. We have examined heart microsomes from rats, mice, guinea pigs, rabbits, frogs, cows, dogs, cats, mini pigs and human beings for activities of these two enzymes. N-Acyl-transferase activity was very high in dogs and cats (>13 pmol/min/mg protein) whereas it was very low to barely detectable in the other species (<3 pmol/min/mg protein). NAPE-PLD activity was very high in rats and guinea pigs (>45 pmol/min/mg protein) whereas it was 9 pmol/min/mg protein in frogs and below that in the other species. The ratio of activity between the two enzymes varied from 0.002 to 15 in the investigated species. The activity of the two enzymes in rat hearts as opposed to rat brain did not change during development. These results indicate that there may be substantial species differences in the generation of anandamide and other NAEs as well as NAPEs in heart tissues.